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Compilation o f  Air Pol1ut:int Emission Factors f o r  AP-42 

4.2.2.9 
PRESSURE SENSI-.IVE TAPE AND L.4BELS- I _  

1 

The coat ing uf pressure s e n s i t i v e  t apes  and labe ls  (?STL) i s  a t t  

esat&&w o p e r a t i o n A n e  in  which some backing m t e r i a i  (paper,  c l r t h ,  
o r  f i lm)  7s coated t o  c r ea t e  a t e?e  o r  label  product t h a t  s t i c k s  on 
contact .  The t e r m  pressure s e n s i t i v e  ind ica t e s  t h a t  t h e  adhesive bond 
i s  formed on c c n t a c t ,  without wet t ing,  hea t ing ,  o r  adcing a curing 
agent. 

The products manufactured by the PSTL s y J f q g 2 o a t i n g  industry m y  ha& 
-&several d i f f e r e n t  types 3 f  costinGCAf' $2 two primary types ~f 6 ro' 
coi t ings  ++-&E% a r e  adhesives end r e l eases .  Adhesive coating i s  a 
necessary s t e p  in  the manufacture of almost a l l  PSSTLpoducts. it  i s  
general ly t h e  heaviest  coating ( t y p i c a l l y  0.051 kg/m ) and t h e r e f o r e ,  
r e s u l t s  in  t h e  highest  level of so lven t  emissions (Generally 85 t o  95 
percent of t o t a l  l i n e  m i s s i o n s ) .  

m o u n t i n g  pzper of l abe l s .  The func t ion  o f  t h e  re lease  coet inc i s  t c  
allow smooth a n d  easy unrol l ing c f  t he  t a p e ,  o r  rmoval o f  t h e  label  
from t h e  mountinq paoer. Release coat inos a r e  a o o l i e i  i n  2 verv th i r ,  

1. 

Release coatings a r e  appli.6 t o  t h e  backside o f  tape or t o  the  

/a 
/ I .  

coat ( t y p i c a l l y  8.00081 k g / r n L ) ,  , thereby Feducin9,the quant i ty  & e-riissions 
i n  conparison t o  adhesive coat ing.  LyhLflc ~c.d,~A,&,&-+ -I J = = 6  

.-. 
L-,Hg 

cs--+-~., sl"@_uycn 3 L 5 8 0" " 
Five bas ic  coating proCFSSCS can be used t o  apply both achesive a n d  

r,elease coat ings.  Tne f i v e  processes include:  

_ .  .' solvent-based coat ing,  . .  
. .  . ;waterborne (emulsion) coz t ing ,  

, .  . :  , 
/ . '  : !  1; : . :100 pegcent s o l i d s  ( h o t  mel t )  coa t ing ,  

.jca!endj+r coa t ing ,  and 
:.- pre-polymer coating,. 

0 Y 
5r 

A solvent-based coating process i s  used t o  produce 80 t o  85 peecent 
of  a l l  products i n  the PSTL incus t ry .  Essen t i a l ly  a l l  of the  so lvec t  

6/81 
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emissions from t h e  PSTL indus t ry  r e s u l t  from solvent-based coat ing.  The , .'. i ', o t h e r  fou r  processes e i t h e r ,  do not emit any so lvent  o r  t h e  quant i ty  
emitted i s  ~ n i f i c ~ Z n t . l h e n  -- -^._ compared t o  the  level o f  sol vent-based 
coating '~missions. . Because of i t s  broad appl ica t ion  a n d  s i g n i f i c a n t  
emissions,  solvent-based coat ing of PSTL products .wi l l .  be discussed in 
g r e e t e r  d e t a i l .  

4.10.2 PROCESS DESCRIPTION 

-- 
I S  

1,2,5 
..... .. 

\ Sol vent-based su r face  coat?ng i s  (conceptual l y j a  simple process. . 
~SS-G-simp--y 4 contir:uous r o l l  of bscki ng material ( ca l l ed  &=e- web) i s  
unrol led ,  coated,  d r i e d ,  a n d  ro l l ed  u p  again. 
c o a t i n g - l i n e  i s  shown in Figure 4.10-1. 
the  continuous we5 mater ia l  i s  u n w o u n d  from i t s  r o l l .  From t h e r e  i t  
t r a v e l s  t o  a coating head. The solvent-based coating fornula t ion  is  
applied a t  the  coat ing hetld. Tnese formulations have spec i f i ed  l eve l s  
o f  so lveq t  co*-. and , . , /&7 , l l rr  coal ing  so l id s  by weight. @n- . .- t h e ' i v e r % j e . s o l v e n t - b a s e d  , 

adhesives, c m  approximately 6 7  weight percent sol vent a n d  33 weight 
percent coat7r.g solids. Sol vent-based re leases  average ~ b o u t  $5 weight 
percent so lvent  and 5 weight percent coat ing s o l i d s .  
o L t h e  sol vent-based- coatings includes organks-such..as to luene ,  xylene, 
heptane, hexane, and methyl e thyl  ketone. Tne coating s o l i d s  p o r t i o n  of 
the  formulations cons is t s  o f :  elestomers  ( n a t u r a l  rubber, s tyrene-  
butedi:ne rubber, po lyac ry le t e s ) ,  t ack i fy ing  res ins  ( p l y t e r p e n e s ,  
ro s ins ,  petroleum hydrocarbon r e s i n s ,  a n d  a s p h a l t s ) ,  p l z s t i c i z e r s  (ph tha la t e  
e s t e r s ,  polybutenes, and mineral o i l ) ,  end f i l l e r s  ( z i n c  oxide,  s i l i c a ,  
and c l a y ) .  

The type of coat in? head used hes a g r e a t  e f f e c t  on the  a u a l i t y  o f  the  
coated product, b u t  only a minor e f f e c t  on overal l  m i s s i o n s .  The f i r s t  

-c-at.qery- operztes  by applying excess coating t o  the  web, a n d  then scrzpinc 
i t  c f f  t o  a desired th ickness .  
knife  coa te r ,  blade coa te r ,  a n d  r e t e r i n g  rod coater .  
o f  coat ino hezd meters on a p rede temined  amount o f  coat ing .  Grwure 
a n d  reverse  ro l l  coaters  a r e  t h e  most common types W --ry. 
The t h i r d  c a t q o r y  o f  coatin7 head does n o t  ac tua l ly  apply e su r face  
coa t ing ,  b u t  r a the r  i t  s a t u r a t e s  - . t h e  .~ web . tacking .. The wi& common L=, _-- -- 
e x a m p ~ . f i n , _ t h i _ s . - c a t . e g o ~ ~ e  di p and squeeze coater;,s/ 

A t yp ica l  @e++e&4a-sed)J 
To i n i t i a t e  the  coa t in?  process - 

---- 

ip r~  s o l  vent!+wti-on s~.-,.-:d -. 

Three basic  ca tegor ies  c f  coat ing heads a re  used i n  t h e  PSTL indus t ry .  

Exaxples o f  t h i s  type o f  coater  a r e  t h e  
Tne second category 

mooc$fter t h e  solvent-based coet ings have been appl ied ,  t h e  w e t  web & 
LJkc~s,prted.!! in to  the  drying oven where t h e  applisd 501 v e n t J J $ s  evaporated 

from t G - w e b .  The important ,L..- ~ p r o p e . r t i e s ' t n b t h e , ~ ~ ~ a t i o n  & - .. . 
&y+f tyoven  a re :  /,,//.;.; , ... . . .  ,.,.: . ;./ 

C&&. .+C,~,S fs 7 
:* t h e  source o f  hea t ,  
s t h e  temperature p r o f i l e ,  

4.10-2 E M I S S I O N  FACTORS - 
6/81 
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rl 

.I-': the  residence time, ;*?bo dry t V - L Z ' ~  

5 ) L ' L c ~ ~ /  a )  the  a1 lowable hydrocarbon concentrationA, a n d  
!,-e' t h e  oven a i r  c i r cu la t ion .  4 a i  

Two basic types of heating a r e  us%d&n conventional drying ovens, 
d i r e c t  and ind i r ec t .  
(blended H w i t h  ambient a i r  t o  the proper temperature) d i rec t , ly  intPcc( , ; 4 a A s c +  
t h e  drying zone. 
be& with steam or,c-gbustion. &., b u t  does n o t  physical ly  mix w i t h  

t h e i r  higher  t h e m a l  e f f ic iency .  i n d i  rect-heated ovens +m~-e-f%~-i.ennc-y47 'LT- 
b o t h  in t h e  production o f  steam a n d  i n  t h e  heat t r a n s f e r  - a m 4 /  
cUeJLa4T. 

Direct hez'.ingapettces t h e  hot product-s -of  ccmbustion p3 

Y' 

*Y 01, rr W,!iJn i n d i r e c t  h a t i n g  the  incoming,air stream,exc..ange.r 

them. Direc t - f i red  ovens a r e  more common i n  the  PSTL indukLy,Jecause e-/= of  *# i 

7%- q % < A e p . d & <  

Temperature control i n  the  drying ovens i s  a n  inpor tzn t  considerat ion 
i n  PSTL production. 

t m p e r e t u r e  must be control led so t h z t  coeting flaws known es " c r a t e r s "  
o r  " f i sh  eyes" wi l l  n o t  develop. 
drying &y proceeds t o o  quickly. To avoi6 t h i s  problen;,i&nkz$:ufes- ' 

control t h e  oven temperature p r o f i l e  by using multizoned ovens. 
6vens a r e  physical ly  divided in to  several  s ec t ions ,  each h ' i t h  i t s  own 
hot a i r  supply a n d  exhaust. By keepin& the  tenpera ture  of the  f i r s t  
zone low, a n d  then gradual ly  increes&+ in  s L ' b s e S u e ~ L , ~ ~ ~ ~ ~ , i C ? j f o "  
drvino can be accomDlisned without flaws. 1,f:er . ~ ~ + ~ x C L ! : E  crvinc . ~. .. . . 

%e oven m u s t  be ? t  z tenp-.ratureci7L,;  W& 

above the  boi l ing  point of t h e  applied solvent .  However, the  aJ-y_frace - r d L . - ~ @ f l  1' 
These flaws develop i f  t h e  i n i t i z l  weti 

a -  ~~ - -  
even, t h e  cont.inuous web i s  wound up on  a r o l l  2 n d  --*-------- the  Eoetinc Crocess 4-k - 

'- : 
~~ - . c,picic 

4. IO. 3.1  EMISSIONS 

4.10.2 PiISSiOliS A N D  CONTR0L.S 
1,6-10 

- ihe only pol lu tan ts  emitted i n  s i g n i f i c z n t  quan t i t i e s  frcm solvent-  
b2sed coating o f  pressure s e n s i t i v e  t zpes  end iabels  z r e  v o l e t i l e  organic 
cwnpounds ( V O C )  r e su l t i ng  from so lvent  evzporztion. i n  e n  uncontroi led 
f a c i l i t y ,  e s s e n t i a l l y  a i l  of the  so lvent  used in the coeting f o m u l a t i c n  
i s  ernitted to,th$,,$po$&re. O f  t hese  uncontrolled en i s s i cns ,  8G t o  $5 
percent a r e  c - e ~ c a ~ a  ed m-the drying oven exhaust. Some solvent  (frcm 
zero t o  f i v e  percent )  can remain i n  t h e  f i n a l  cozted prcduct,  elthough 
t h i s  so lvent  w i l l  eventual ly  evaporate i n t o  t h e  atnosohere with4ine. 
The remainder o f  applied solvent  i s  l o s t  from a*zfl:gy.of smzll sources G a d  
r - e - f e r r e d - t - o ~ ~ l ; , ~ ~ ~ - i ~ ~ ~ . ~  as f u g i t i v e  emissions.  

59' 

Fugit ive emissions may occur a t  any point in  the  solvent  handling , \ t c  I 

r. Y 89. *..e / 

-. ine mejor VOC emission 
points  i n  a PSTL su r face  coating operat ion a r e  indicatec; i n  Figure 4.10-1. 

process,  such a s :  .'~+ k , 

, < i 4 0  ' 8 .  

F - C ,  -\$'I 
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. .  

1- frm so lvent  s torage  t anks ,  
f r m  equipment c leaning ,  

I from coating f o m u l a t i o n  mixing t a n k s ,  .I 
!.I f r m  drying oven leaks ,  and Li from the  coating operzt ion i t s e l f . -  m r - , i ' '  

pJ% &/7 !  1. ., from miscellaneous s p i l l s ,  

Fugi t ive losses  from the  f i r s t  f i v e  sources a re  r e l a t i ~ ; ~ ~ , m a l l  a n d  a r e  . For , , n o t  <associated d i r e c t l y  with t h e  PSTL sw.kee coating ptxcess 
t.hese reasons, emission f ac to r s  f o r  f u g i t i v e  emissions from s to rage ,  . *..:- 
cleanup, mixing, l e a i s ,  and s p i l l . ;  a r e  not addressed. 

,--- - Fugjtive so lvent  emissions during t h e  coating process come frcm t h e  

from the exposed i i e t  web p r io r  t o  i t s  en te r ing  the  drying oven. -.. . .. ine .. . .- 

i' r C U .  C .  

-.-.. 

- 

. .  /.. * % p i n t e n t i m  evarora t ive  loss  o f  so lven t  a round  the  coating head a n d  * -  -. 
of these  losses  i s  determined by the-s ize  o f  t h e  eZuipneni,-'. 6 

l i n e  speed, the  v o l a t i l i t y  a n d  te3peratur-e o f  t h e  so lven t ,  a n d  the cd .df iy  L5 

)@Jrfi+, l? @ 
/--. r; 

turbu;ence in the  coating area.  
1 

Since the f i r s t  two f ac to r s  a l so  determine production r a t e ,  .an  
c n t e r e s t i n o ) r e l a t i o n s h i p  e x i s t s .  Fugi t ive m i s s i o n s  incresse  wi th  

increas ing  v e b  width, but decrease with increasing l i n e  speed. Since 
most production geins a r e  achieved by incress ing  b o t h  web width a n d  l i n e  
speed,  on ly  a snzlj. .change r e s u l t s  in t h e  e b s o l u t e  magnit2de of the  ; 

f u g i t i v e  e.ni<<ions. However, s i n c e  oven e m i s s i o n s  incresse  s ignif icEnt iy . .  
w i t h  incressing production, f u g i t i v e  ernlissions decresse k e n  expressed 
2 s  a percent o f  the  t o t s 1  process m i s s i o n s .  Thus a smell coatino l i n e  
m i g h t  have eqiss ions t h a t  a r e  20 percent  f u g i t i v e  a n d  ED percent oven, 
while a l e r g e  f a c i l i t y  would  $e 5 percent f u g i t i v e  a n d  6 5  percent o v e n .  

a l s o  be a f fec ted  by t h e  type of coat ins  hesd used. Coat i r s  rh ich  use 5 
, p a n  . .  t y p e . f e &  system expose more are: t o  evaporztive loss  t h a n  t h o s e  

with several  coating r o l l e r s  have a much l e r g e r  exposed a re s  t h a n  Go 
s impler  designs.  

t h e  weight o f  t h e  applied cozting (coa t ing  th ickness)  o n  the  web and the  
so lvent - to-so l ids  r a t i o  of t h e  coat ing f o n u l a t i o n s .  :?FoTi3c& t h e  
fonnul a t i  on's sol vent-to-sol ids  r a t i o  rema ins constant during coa t i  n o ,  
any inc res ses  in coeting weight would produce higher leve ls  o f  VOC 
emissions. Tne solvent- to-sodids  r a t i o  in  coating fomulz t ions  i s  not 
cons tan t  industry-wide. T h b  r a t i o  va r i e s  widely between products. I f  
t h e  coat ing weight i s  held cons tan t ,  g r e a t e r  emissions wi l l  be prodwed 
by increasing t h e  weight percent so lvent  of a p a r t i c u l a r  fornu1ati.cn. 

&h-S ,,,,.,-LL~- 

&--,~, !. '., ,,.:,., -, /<' 

//.>-LA.. , :..fi.f, 

The level o f  f u g i t i v e  V O t  emissions from the  cocting process csn 

; . ; . i  
i . ' .  usinc a-nczzie type f e e d  system. S imi l a r ly ,  t h e  Fore ccnplex coa ters  

, ---@ 

15a."c- 
Two f ac to r s  hhich directly- _. io;,!.ers~l.l s i  s s ions  s r e  ---@ 

, JJ;~ . ,L .  I y.e:,,.r-L:, pu:n 3 . w .  d V C ~ ~ ) L ,  W C I T ~ .  n o +  C / < ~ ~ i , b ~ , j  

, I  ci;: q.10:>. 3&A/w& hY&* 
*~ c"a' 4.,0-2 sc ciPL%+ < F C G q n , +  i L c w  / < l e 4  ,L:.< 

\ 

io d C G r ,  , y 3 t o u s  
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These two oper 
sol  vent v o l a t i l i t y  , 
emj s.sicn-.sj tuati  ons dz+M t h e  m i s s i o n s  of a a ?  PSTL s u r f a c e  coeting operat ion.  Table 4.10-1 wlu 
presents  m i s s i o n  f a c t o r s  f o r  control led and  uncontrolled PSTL sur face  0- 

parameters combined ,with l i n e  speed, l i n e  width, 
.prrOqd.c.e an!imrr,ense. -:>:+-,--- number of-tional mass - 

r t h i s  reason i t  i s  very d i f f i c u l t , t o  charac te r ize  
,------- 

>@ 

c a t ing  operat ions.  The emissio? f a c t o r s  presented i n  Table 4.10-1 
I&!- es t imate  m i s s i o n s  ba:.?d on the  averag: c o n t r i b u t i o p  t o  t o t a l  
l i n e  e.zissions,  a each d i s t i n c t  emission s o u t  
amount o f  VOC emissions from the  coating process i s  + equa t o  the t o t a l  
amount o f  so lvent  apolied a t  the  coat ing head. 

I. 

U o t e  t h a  ,;The potent ia l  ;/-- 

1,6-20 Controls 

The complete a i r  po l lu t ion  control system f o r  a modern pressure 
s e n s i t i v e  tape or label sur face  coat ing f a c i l i t y  cons i s t s  of two sec t ions :  
t h e  solvent  va?or capture  system and the  m i s s i o n  control device. Tc.e 
capture  systeiil c o l l e c t s  VOC vapors t h a t  a re  emitted from the coating 
head, t he  wet web, a n d  t h e  drying oven. 
t o  a control 
o r  destroyed. 

t-kk VOC emissions. b!aterborne and hot melt coatings a n d  rad ia t ion-  
cured pre-polymers a re  examples of these low-VOC content coatings.  
Emissions of VOC from such coat ings a r e  negl ig ib le  o r  zero. 
content coatings a r e  not un iversa l ly  appl icable  t o  ever;( product produced ... 

by t h e  ?STL indus t ry .  : ,Presently a b o u t  2 5  percent o f  the  production in y- I 

t h i s  industry can u t i l i z e  these  innovat ive coatings.  

Tine captured v a p r s  a r e  d i rec ted  
d.?vice h e r e  they a r e  e i t h e r  recovered ( a s  l i qu id  so lvent )  

i n  the  ?STL indus t ry  a r e  able  t o  use 1ow&X content coatings t o  reduce 

9 As a n  a l t e r n a t i v e  mi ssion,LQn$rol technique, someGanufacturFrs-, .-...-..- ..-- 
Low-'!OC 

U,<L... l 5  
.< ,Tp<:,.+~l-l /'T 

I &77,JC 'y 

/y77/'.9r 

i Czgture Systems - I n  a typ ica l  PSTL sur fece  coating f a c i l i t y  t h e  L,b,n'a,-s/ 

fl,&.= 6.- 

c/R.f- 

& -&.-/- ~ .~. of  VOC emissions i r o n  t h e j o a t i n g  process a r e  c?Fturet  in t n e  

capturei  in  the drying oven t o  a control  device. I n  some f a c i l i t i e s  a 
portioi;  o f  the  drying oven exhaust i s  r ec i r cu la t ed  back i n t o  t h e  oven 
ins tea i ,  of being sen t  on t o  a control device. 
increzse t h e  VOC concentrzt ion of the drying oven e x h a u s t  oases coing t o  

I t7-rnT P"d#-T. -line drying ovens. -fans a re  used t o  d i r e c t  emissions 

Recirculat ion i s  used t3 

t h e  cofi-,rol device. ' (  - I L < J ?  c: !;::.:? $'*v < ; ~ : : z : r > , . .  coXt-4~j  ? ]  Y 
.__._._-- - - i n e ~ ~ ~ . c . n i n ; n t _ 2 s ~ ~ ~ , ~ . : 5 =  capture in  a DSTL f a c i l i t y  involves the  

capture  o f  -;ilgitive VOC emissions. Ba&?-ly h r e C f 6 8 n i q u e s  can 0: 

f i r s t  x&-m+yv involves t h e  use of f l o o r  sweeps 'and/or hooding systei.ls 
around t h o  coating head a n d  exposed coated web. Fugi t ive emissions 
W - k . i + ~ - c o l l e c t e d  in t h e  hoods can be directed i n t o  the  drying oven 
a n d  on t o  a control device or they cen be sen t  d i r e c t l y  j R t o  the  control 
device.  

Tne second capture  technique involves t o t a l  l y  enci osing t h e  eni i  ,'e 

used t o  c o l l e c t  f u g i t i v e  VOC emissions from PS f L coating l i nes .  R e  

coatin: l i n e  or t h e  coating J-i~ne appl ica t ion  a n d  f l a shof f  areas.  By 

4.10-5 
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T a b l e  4.10-1. Ei:!SSIO!i FACTORS FOR PRESSVRE SE>!SITIVE TAPE AND 
LABEL S U ~ F A C E  COATING o m a n O t i s  

E m i s s i o n  R a t i n g  F a c t o r :  C 



maintaining a s l i g h t  negat ive pressure within t h e  enc losure ,  a t heo re t i ca l  
capture  e f f i c i ency  o f  100 percent  i s  possible .  m 3 t h e  captured 
emissions a r e  d i rec ted  by fans i n t o  t h e  oven or-m t o  a control  device.  
The t h i r d  capture technique i s  a n  expanded f o n  o f  t o t a l  enclosurel  
!-kb-#ie-&bii4+eehf+ique, :he e n t ' r e  bui lding or s t r u c t u r e  which houses 
t h e  coating l i n e  a c t s  as a t o t a l  enclosure.  The e n t i r e  room a i r  i s  
vented t o  a control-device. The /- w i n t e n a n c e  . . .. -. -~ o f  a s l i g h t  negative pressure 
ensures t h a t  very .E!;. emissionswuod,--?e: escaping t h e  room. 

The e f f i c i ency  o f  any vapor capture  system i s  highly dependent on 
i t s  design and  i t s  dflgree o f  int :?rat ion with t h e  coat ing l i n e  equipment 
configurat ion.  mll: striving:,to i ch ieve  m x i m u m  vapor capture ,  t h e  

a 1  low safe-and  adequate 

system must a l so  'r? designed t o  p ro t ec t  wo;kers from e x G o  unhealthy 
concentrat ions o f  t h e  orsanlc+pp$PtC used i n  t h e s e  su r f ace  coating 
processes. She e f f i c i ency  of,, :e. ?o%ined $yer exhaust a n d  f u g i t i v e  
capture  systems, io-the.-PSiL-..~ndustry, I <.:tz-m4+ed-%-he 95 

Tn e access  design t o  o f  t h e  any system coating m u s G p t e n a n C e  l i n e  equipment C~FFAC , .Fo , 

percent,  ? - . r t i J d M * W - . a f M y .  ' .  

Cont ro l  'Devices - Tne control  devices and/or techniques t h z t  nay be 
used t o  control captured VOC emissions i l r - ~ S . T 4 - - s u . r i - a c e - ~ o a t - i n o - c ~ n  be 
c l a s s i f i e d  in to  two ca tegor ies :  so lven t  recovery a n d  so lvent  des t ruc t ion .  

m r y  technique used. 1. l i  fixed-bed assorpt ion the  
solv5nt  vapors 2re f i r s t  adsorbed onto t h e  su r fac?  o f  ac t iva t ed  carbon. . .  .. 
Following adsorption t h e  sol vent i s  regenera te i  by using s t e m .  S o l v ~ n t  
recovered in t h i s  manner may be reused in the coating process or s o l c  t o  
a reclaimer.  The e f f i c i ency  c f  carbon adsorption systems can $each $ 2  
percent,  however, a 05 percent. e f f i c i e n c y  i s  more c h a r a c t e r i s t i c  o f  
continuous long term operzt ion.  

i s  thema! incineratip?,, .ine~a.l-..i.ncio.e.r-at-i-on-.of -VOC~.erni.ssi ons f r o n  

i - '&+IS-tiry, fixed-bed carbon &sorp t ion  is  the --' 

D . +  
.. . .  

-. ine primary so lvent  des t ruc t ion  technique used in the  PSTL incus t ry  

8pera t ion ,of  i n c $ n e r a t i o n  devices hzs shown t h a t  :S 
percent ef[,fjc>ency i s  more c h a r a c t e r i s t i c .  Cata1:Ric inc ine ra t ion  &< 
aiS-0 be a&d t o  control W C  emissions f q m 4 h i - s  +n6us;-ry with t h e  
same'success a s  t h e m a l  i n c i n ? n t i o n ,  however, no c a t a l y t i c  devices have 
been iden t i f i ed  in the W indus t ry .  

control techniques on PSTi coat ing  VOC emissions m a e r e n i n e s '  t o  be 
equal .  
t h e  residual va-por. co:.tent l e f t  in  tne  so~r9n.~-.-laieen,air SLWZKX : l L e r  
t rea t ine n t  . 

_. 

FSSL-ju&cz=m&-n+can be a h i s h  as 99 cercent e f f i c i e n t .  -, -. 
3rpr- +cy A '  

. ,  

L -2 v, 

I 
Tne perfomance o f  carbon adsorp t ion  2 n d  t h e F a l  i nc ine ra t ion  

h,... b G c -  

Control device m i s s i o n  f a c t o r s  presented ir&b& 4 .  10-1 reoreseR-, 
li 
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Overall Control - The overal l f i reduct ion e f f i c i ency  f o r  VOC emission 
control systems i s  equal t o  the  capture  e f f i c i ency  times the  control 
device e f f i c i ency .  Emission f ac to r s  f o r  two control leve ls  a r e  presented 
i n  Table 4.10-1. The 85 percent control  level represents  00 percent : E2.dYe 
capture with a 95 percent e f f i c i e n t  control  device. The 00 percent 
control level represents  95 percent capture  with a 95 percent e f f i c i e n t  = Fc .Z5% 
control device. This 90 percen', level  corresponds t o  the appl ica t ion  07 

processes. 
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ENCLOSURE 2 

AP-42 EMISSION FACTOR BACKGROUND DOCUMENTATION 
PRESSURE SENSITIVE TAPE A N D  LABEL SURFACE COATING OPERATIONS 

This sec t ion  contains the  d a t a  and calculat ions used in  determining 
the  VOC emission fac tors  for pressure s e n s i t i v e  tape and label (PSTL) 
surface coating operations.  The emission fac tors  a r e  presented i n  Table 
4.10-1 of AP-42. 
The reasoning a n d  assumptions used i n  s e l ec t ing  the  emission f ac to r s  a r e  
presented in t h i s  documentation. 

emitted per mass of t o t a l  solvent used. Where appl icable ,  ranges were 
given t o  show t h e  degree of v a r i a b i l i t y  involved in  t h e  l a rge  va r i e ty  of 
PSTL coating operations. 
device emissions, however, because t h i s  f a c t o r  i s  s e t  by the  capture and 
control device e f f i c i enc ie s  inherent in the  two control leve ls  (85 and 
90  percent) examined. 
described as occurring from drying oven exhausts, f u g i t i v e  sol vent 
vapors,  and  from solvent retained in the  product. 
l i nes ,  t h e  drying oven exhaust emissions a re  replaced by much lower 
control device o u t l e t  emissions. Each category o f  emission f ac to r s  is 
discussed bel ow. 

VOC emissions a re  the  only a i r  po l lu tan ts  discussed. 

The emission fac tors  a re  expressed as a r a t i o  o f  the mass of  VOC 

Only a s ing le  f a c t o r  i s  given f o r  control 

Emissions from uncontrolled coating l i n e s  a r e  

For control led coat ing 

1- 5 I. Uncontrolled Emission Factors 

Emission f ac to r s  f o r  uncontrolled coating l ines  a r e  based on t h e  
ccmbination of information from EPA's Control Techniques Guideline (CTG) 
document f o r  sur face  coating and information on coating l i n e  emissions 
obtained from various tape and  label manufacturers. The primary a s s u m p t i o n  
applied t o  t h i s  information was t h a t  100 percent of t h e  t o t a l  solvent  
used a t  the  coating l i n e  i s  vaporized a n d  emitted t o  the atmosphere. 
Information from several  coaters of pressure sens i t i ve  tape and label 
products ind ica tes  t h a t  from 80 t o  95 percent of the  t o t a l  solvent  used 
i s  emitted through drying oven exhausts. Although no  hard data ex is ted  
on product solvent  re ten t ions ,  manufacturers in  the  tape and label 
industry estimated the  retent ion t o  be from one t o  f i v e  percent of t h e  
t o t a l  solvent used. This re tent ion range was assumed t o  remain the same 
i n  b o t h  the  control led and uncontrolled cases. The f u g i t i v e  emission 
fac tors  were determined from data submitted by tape and label coaters  
and  by estimating the  differences between t o t a l  emissions and o ther  
point source emissions. 
v o l a t i l i t y ,  solvent  temperature, and  coating head configuration a l l  
a f f e c t  fug i t ive  emission leve ls .  
fac tors  for the PSTL industry i s  given below: 

Factors such a s  l i n e  speed, web w i d t h ,  so lvent  

A summary of a l l  point source emission 

1 



Emission Po in ts  kq/kq ( l b / l b )  

Dry ing Oven Exhaust 
F u g i t i v e s  
P r in ted  Product 

0.80-'0.95 
0.01-0.15 
0.01-0.05 

Tota l  Emissions 1.00 

F a c i l i t y :  I n d i v i d u a l  coa t i ng  l i n e .  

11. 

Emission f a c t o r s  rep resen t ing  85 percent  o v e r a l l  c o n t r o l  a r e  based 
on e x i s t i n g  coa t ing  l i n e s  which a r e  equipped w i t h  o lde r - t ype  des ign  VOC 
c o n t r o l  systems. I n  t h e  85 percent  case o n l y  d r y i n g  oven exhausts a r e  
captured. No t e s t  data a r e  a v a i l a b l e  f o r  these type c o n t r o l l e d  c o a t i n g  
l i n e s .  The o v e r a l l  c o n t r o l  e f f i c i e n c y  and c o n t r o l  dev i ce  e f f i c i e n c y  
were determined f r o m  recommendations presented i n  E P A ' s  CTG document on 
t h e  PSTL i n d u s t r y ,  from VOC c o n t r o l  i n f o r m a t i o n  submi t ted by  v a r i o u s  
PSTL f i r m s ,  and frm l i m i t e d  t e s t  data on o l d e r  PSTL f a c i l i t i e s .  

o f  95 percent  and a capture  system e f f i c i e n c y  of 90 percent .  The c o n t r o l  
dev ice  ( e i t h e r  f ixed-bed carbon adso rp t i on  o r  i n c i n e r a t i o n )  e f f i c i e n c y  
was repor ted  t o  range between 90 and 99 percent.  A 95 pe rcen t  e f f i c i e n c y  
was chosen as a c o n t r o l  l e v e l  r e p r e s e n t a t i v e  o f  normal long- te rm opera t i on .  
No method was a v a i l a b l e  t o  d i r e c t l y  c a l c u l a t e  t h e  e f f i c i e n c y  o f  t h e  
so l ven t  vapor capture system. However, from back c a l c u l a t i n g  by  d i v i d i n g  
t h e  o v e r a l l  c o n t r o l  e f f i c i e n c y  by t h e  c o n t r o l  device e f f i c i e n c y ,  a 
so l ven t  vapor capture  system e f f i c i e n c y  o f  90 percent shou ld  be expected. 

There a r e  t h r e e  major  emission p o i n t s  i n  a PSTL c o a t i n g  l i n e .  
emissions from t h e  f i r s t  p o i n t ,  t h e  c o n t r o l  dev ice  o u t l e t ,  were determined 
by  knowing t h e  capture  system e f f i c i e n c y  and t h e  c o n t r o l  dev ice  e f f i c i e n c y  
as f o l l o w s :  

1-6 E i g h t y - f i v e  Percent Cont ro l  l e d  Emission Factors  

The o v e r a l l  c o n t r o l  e f f i c i e n c y  i s  based on a c o n t r o l  dev i ce  e f f i c i e n c y  

The 

- Contro l  Efficiency 
Emission Fac tor  

= 0.90 x (1-0.95) 

= 0.045 mass VOC emitted/mass t o t a l  s o l v e n t  used 

2 

The c o n t r o l  dev ice  o u t l e t  emission f a c t o r  i s  no t  a range because a 
s p e c i f i e d  q u a n t i t y  (90 percent )  o f  emissions i s  d i r e c t e d  t o  a d e v i c e  
which c o n t r o l s  t h e  emissions t o  a s p e c i f i e d  l e v e l  (95 percent ) .  



The emission fac tors  f o r  the  second p o i n t ,  product solvent  r e t en t ion ,  
were determined from data gathered from PSTL companies. 
reported t h a t ,  depending on the p a r t i c u l a r  product, sol vent r e t en t ions  
range from one t o  f i v e  percent of t h e  t o t a l  solvent used a t  the  coat ing 
l ine .  The emission fac tors  f o r  t h e  t h i r d  point source,  f u g i t i v e s ,  were 
determined by ca lcu la t ing  the  d i f fe rence  between to t a l  m i s s i o n s  and 
other  point source emissions. All p o i n t  source m i s s i o n  f ac to r s  under 
85 percent control a r e  summarized as follows: 

Industry sources 

Emission Point 

Fu g i  t i  ves 
Product Retention 
Control Device 

Total Emissions 

0.055-0.095 
0.01-0.05 

0.045 

0.15 

Fac i l i ty :  Individual coating l i n e  control led by fixed-bed carbon 

111. 

Emission f ac to r s  representing 90 percent overall  control a r e  based 

adsorption or inc inera t ion  with no provisions f o r  f u g i t i v e  vapor capture .  
7-14 Ninety Percent Control led Emission Factors 

on  the best demonstrated control technology f o r  PSTL coating l i n e  emissions. 
In t h i s  system f u g i t i v e  VOC emissions as well as drying oven exhausts 
a r e  captured. 
long-term plant data from two PSTL f a c i l i t i e s .  
r e su l t s  were based on gas-phase analyses of t h e  solvent laden a i r  streams 
i n  and out of t h e  control devices. This t e s t  supported the  EPA conention 
t h a t  VOC control devices a r e  a t  l e a s t  95 percent e f f i c i e n t .  Long-term 
plant data from t h e  same tes ted  f a c i l i t y  indicated t h a t  overal l  control 
e f f i c i enc ie s  of from 79.9 t o  99.9 percent were being achieved. The 
lower f igu re  of 79.9 i s  not typical o f  the  tes ted  f a c i l i t y .  The use of 
act ivated carbon past i t s  replacement point caused t h e  control system 
eff ic iency t o  degrade. Long-term data from a second f a c i l i t y  indicated 
t h a t  an overal l  control eff ic iency of 93 percent i s  achievable. Both 
s e t s  of long-tern data were based on overa l l  solvent  volume material  
balances. The combination and ana lys i s  of t h e  long-term data r e s u l t s  
denonstrates t h a t  on the  average, 90 percent overall  control i s  reasonable 
f o r  new f a c i l i t i e s  i n  t h i s  industry.  

The data base cons is t s  of short-term EPA t e s t  r e s u l t s  and 
The short-term t e s t  data  

The 93 percent overal l  control e f f i c i ency  of the second f a c i l i t y  
was in par t  achieved by a control device which had a reported e f f i c i ency  
of 97  percent. By ca lcu la t ing  back, a corresponding capture  system 
ef f ic iency  of 95 percent can be obtained. The best demonstrated capture  
technolgoy i s  represented by t h i s  system. 

3 



For 90 percent  c o n t r o l  t h e  t o t a l  mass emission f a c t o r  i s  0.10. The 
c o n t r o l  dev ice  o u t l e t  emission f a c t o r  was determined b y  knowing t h e  
capture  system and c o n t r o l  dev ice e f f i c i e n c y  as f o l l o w s :  

Emission Fac tor  
Cont ro l  Device 
E f f i c i e n c y  ) Contro l  Device - - (Capture ) x - 

E f  f i c i ency 

- - 0.95 x 0-0.95) 

0.0475 mass VOC emitted/mass t o t a l  s o l v e n t  used - - 

The emission f a c t o r s  f o r  t h e  product  s o l v e n t  r e t e n t i o n  source were 
assumed t o  be t h e  same as f o r  t h e  u n c o n t r o l l e d  and 85 pe rcen t  c o n t r o l  
cases. The f u g i t i v e  emission f a c t o r s  were again determined by  t h e  
d i f f e r e n c e  between t o t a l  emissions and o the r  p o i n t  source emissions. A 
summary o f  t h e  emission fac to rs  f o r  t h e  90 percent  c o n t r o l  case i s  g i ven  
bel  ow: 

Emission Po in t  kq/kq ( l b / l b )  

F u g i t i v e s  0.002-0.042 
Product Reten t ion  0.01-0.05 
Cont ro l  Device 0.0475 

Tota l  Emissions 0.10 

F a c i l i t y :  I n d i v i d u a l  coa t ing  l i n e  c o n t r o l l e d  by modern s o l v e n t  
vapor capture  system and e i t h e r  f ixed-bed carbon a d s o r p t i o n  o r  i n c i n e r a t i o n .  
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ENCLOSURE 3 

AP-42 EMISSION FACTOR RATING FOR TABLE 4.10-1 

There a r e  about 100 plants  present ly  operating in the  pressure 
sens i t i ve  tape and  label surface coating industry.  Emissi n control 
performance data were obtained from t h r e e  of these p l a n t s .  7-5 sign i f i cant 
data on uncontrolled emissions were btained d u r i n g  p l a n t  v i s i t s  w i t h  
several members of t h i s  industry.  In addi t ion,  PA's CTG document 
covering the tape and label industry was consul ted. lE The overall  
ra t ing of the emission factors  presented in Table 4.10-1 i s  based on the  
following itemized ratings fo r  each data source: 

Data Source 

EPA Emission Test - 
Shuford Mills,  Inc. 

Performance Period Ratinp 

4 runs d u r i n g  a 4 B 
day period 

P l a n t  Operating Data - 
Adhesives Research, Inc. 

P l a n t  Operating Data - 
Shuford M i  1 I s ,  Inc. 

4 weeks 

15 months 

A 

A 

Plant Operating Data - 
Avery International 

Combined Industry Sources 

EPA CTG Document 

6-10 

Overall Rating: 

12 months B 

C 

C 
- 

C 

The emission control performance r e su l t s  can be divided i n t o  two 
categories depending on the method used t o  obtain the r e su l t s .  The 
f i r s t  category contains a l l  r e su l t s  from the plant operating data sources. 
The plant operating data r e s u l t s  were determined by overal l  l iquid 
solvent volume balances. The volume balance r e su l t s  f o r  a l l  th ree  plant 
operating data sources were determined over r e l a t ive ly  long-term periods 
(hours and  days). Short-term operating data can be misleading because of 
var ia t ions in coating operations,  the numerous types of tape and  label 
products coated, a n d  the sol vent hold-up volume of fixed-bed carbon 
adsorption systems. 
of achievable control levels  because longer averaging periods allow 
s u f f i c i e n t  time for process f luc tua t ions  t o  average-out. 

Long-term operating data provide a be t t e r  representation 
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The second category o f  performance r e s u l t s  conta ins  gaseous emissions 
data from an EPA source t e s t  o f  a tape coa t ing  f a c i l i t y .  
emissions o f  both a f ixed-bed carbon adsorber and a thermal i n c i n e r a t o r  
were tested.  Although these t e s t s  were performed by s tandard EPA t e s t  
methods, they were o n l y  performed f o r  s h o r t  t e s t  per iods.  The conclus ions 
drawn from t h e  data r e s u l t s  may n o t  be complete ly  i n d i c a t i v e  o f  t h e  
long-term system performance. For t h i s  reason t h i s  da ta  source was 
assigned a "B" r a t i n g .  

The data r e s u l t s  f o r  two o f  t h e  t h r e e  p l a n t  opera t ing  data sources 
were repor ted i n  enough d e t a i l  f o r  adequate v a l i d a t i o n .  Th is  v a l i d a t i o n  
combined w i t h  t h e  long-term nature  o f  these data sources r e s u l t e d  i n  
them being g iven an " A "  r a t i n g .  The t h i r d  p l a n t  opera t ing  data source 
was no t  g iven an " A "  r a t i n g  because t h e  repor ted  r e s u l t s  were no t  adequately 
documented. 

In fo rmat ion  developed from contac ts  and p l a n t  v i s i t s  w i t h  tape and 

The gaseous 

l a b e l  coaters was used t o  es t imate  u n c o n t r o l l e d  emission f a c t o r s  presented 
i n  Table 4.10-1. A p o r t i o n  o f  t h i s  i n d u s t r y  i n f o r m a t i o n  was generated 
from companies' own in-house t e s t i n g .  
var ious companies' eng ineer ing  analyses and exper ience w i t h  p a r t i c u l a r  
coa t ing  operat ions.  Al though t h e  i n fo rma t ion  i s  g e n e r a l l y  r e l i a b l e  and 
cons is ten t ,  i t  was g i ven  a " C "  r a t i n g  because t h e  companies cou ld  not  
v e r i f y  t h e  emission est imates w i t h  hard t e s t  data. 

on emission t e s t  data o r  long-term p l a n t  ope ra t i ng  data. 
source was ra ted  " C "  because c o n t r o l  performance i n f o r m a t i o n  was based 
on engineer ing ana lys i s  and v i s i t s  t o  w e l l - c o n t r o l l e d  p lan ts .  The 
in fo rma t ion  i n  t h e  CTG data source i s  more rep resen ta t i ve  o f  o l d e r  tape 
and labe l  sur face  coa t ing  f a c i l i t i e s ,  t h e r e f o r e ,  t h e  85 percent  c o n t r o l l e d  
emission f a c t o r s  were based i n  p a r t  on t h i s  data source. 

The remainder was based on t h e  

The emission f a c t o r s  der ived  f rom EPA's CTG document were n o t  based 
This  da ta  

The emission f a c t o r s  presented i n  Table 4.10-1 were g iven an o v e r a l l  
r a t i n g  o f  "C".  There a r e  f o u r  pr imary reasons why an o v e r a l l  " C "  r a t i n g  
was selected. F i r s t ,  t h e  u n c o n t r o l l e d  emission f a c t o r s  were based i n  
p a r t  on t h e  " C "  r a ted  i n d u s t r y  i n f o m a t i o n  data source. 
85 percent c o n t r o l l e d  emission f a c t o r s  were based i n  p a r t  on t h e  " C "  
ra ted  CTG data sources. T h i r d l y ,  emiss ion f a c t o r s  were based on "A"  and 
"B"  r a t e d  data which came from o n l y  a smal l  sampling o f  t h e  t o t a l  number 
o f  tape and l a b e l  f a c i l i t i e s .  L a s t l y ,  ac tua l  emission f a c t o r s  can vary 
w ide ly  i n  t h i s  i n d u s t r y  depending on t h e  type  o f  product be ing coated, 
t h e  f l u c t u a t i o n  o f  process parameters ( l i n e  speed, web width,  e tc . )  and 
t h e  e f f i c i e n c y  o f  cap ture  and c o n t r o l  dev ice  systems. 
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ENCLOSURE 4 

VOC SPECIES DATA MANUAL - UPDATE 

EPA 450/4-80-015 

The f o l l o w i n g  i s  a l i s t  o f  suggested r e v i s i o n s  t o  s e c t i o n  4-02-007, 
Surface Coating - Adhesive: 

Process D e s c r i p t i o n  

- Reference: Add s u p e r s c r i p t  4 

- Paragraph 1, 2nd sentence r e v i s i o n :  "Adhesive su r face  coa t ing  
i nvo l ves  t h e  a p p l i c a t i o n  o f  a bonding agent f o r  t h e  purpose o f  
a dh e r i ng mat e r i a 1 s t o g e t h e r  . " 

coa t ing  o f  pressure s e n s i t i v e  adhesives i s  a conve r t i ng  opera t i on  
i n  which some backing m a t e r i a l  (paper, c l o t h ,  cel lophane, 
e t c . )  i s  coated one o r  more t imes t o  c r e a t e  a pressure s e n s i t i v e  
tape o r  l a b l e  product t h a t  s t i c k s  on contact .  The term pressure 
s e n s i t i v e  i n d i c a t e s  t h a t  t h e  adhesive bond i s  formed on contact ,  
w i t h o u t  we t t i ng ,  heat ing,  o r  adding a c u r i n g  agent." 

c o r r e c t  typographica l  e r r o r  i n  t h e  word " f u r t h e r .  " 

explanat ions o f  t h e  var ious types o f  r o l l  coaters  used f o r  
adhesive su r face  coa t ing  a p p l i c a t i o n s  a r e  provided i n  Reference 
4. " 

- Paragraph 1, add sentences a f t e r  2nd sentence: "The su r face  

- Paragraph 1, l a s t  sentence: Add mention o f  Reference 4 and 

- Paragraph 6 ( R o l l e r  Coat ing),  Add a f t e r  l a s t  sentence: "Deta i led 

Emissions 

- Reference: Add s u p e r s c r i p t  5 

- Paragraph 4, 2nd sentence r e v i s i o n :  "Solvent emission r a t e s  
f rom these operat ions may a l s o  be est imated by t h e  methods 
mentioned i n  AP-40 (Ref. 1) and AP-42 (Ref. 5) ."  

Contro ls  

- Reference: Add s u p e r s c r i p t s  6 and 7 

- Paragraph 2, 2nd sentence r e v i s i o n :  " I n c i n e r a t i o n  can a l s o  be 
used t o  achieve s o l v e n t  vapor c o n t r o l  e f f i c i e n c i e s  o f  90% o r  
g rea te r .  I n c i n e r a t i o n  may be t h e  p r e f e r r e d  c o n t r o l  method if 
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the solvent vapors  t o  be controlled contain high levels  of 
entrained par t icu la tes ,  the vapors consis t  of several solvents ,  
o r  i f  solvent recovery i s  not economically j u s t i f i a b l e . "  

- Paragraph 3 (Process Modification), 1st and 2nd sentence 
revisions: 
coatings ex i s t  in the form of waterborne, 100 percent so l id s ,  
and  radiation-cure coatings. With the  exception of some 
waterborne coatings, these innovative types of subs t i t u t e  
coatings contain no organic sol vent, therefore ,  no sol vent 
emissions resu l t  from their  use. Waterborne coatings which 
contain some solvent,  will  only have minimal VOC emissions." 

"Appropriate subs t i t u t e s  for organic solvent-based 

- Paragraph 3, l a s t  sentence: Delete the word "solvent" 

References 

- #2: need t o  revise t o  be more spec i f i c?  

- Additional : 

4. Pressure Sensi t ive Tape and Label Surface Coating Industry - 
Background Information for Proposed Standards. U.S. Environmental 
Protection Agency. Research Triangle Park, NC. EPA-450/3-80-003a. 
September 1980. pp. 3-1, 3-8 t o  3-11. 

5. Reference 2, September 1981, Section 4.10. 

6. Reference 4, p. 4-2. 

7. Reference 4, p. 3-25 t o  3-33. 

Surface Coating - Coating Ovens: 

Process Description 

The following i s  a l i s t  of suggested revisions t o  sect ion 4-02-008, 

- Reference: Add superscr ipt  3 

- Paragraph 1 revisions: "Surface coating ovens a re  used t o  
dry, bake, cure, o r  polymerize applied surface coatings. 
These ovens use heat or  i r r ad ia t ion  t o  accomplish the intended 
process. 
organic solvents from the coated surface. I r rad ia t ion  i s  used 
when the  in t en t  i s  t o  induce chemical changes or  cross-linking 
between coating const i tuents ."  

Heat i s  used when the in ten t  i s  t o  dry or evaporate 

- Paragraph 3: Add mention of Reference 3 
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Emi ss i ons 

- Reference: Add superscr ipt  4 

- Paragraph 3: Add mention o f  AP-42 (Ref. 4 )  

Controls 

- Reference: Add superscr ip t  5 

- Paragraph 1 revisions : "Effluent streams from sol vent-based 
surface coating ovens t h a t  contain a mixture of organic vapors 
and aerosols can best be control led through the use of incinerat ion 
equipment." 

- Paragraph 2: Make a continuation of paragraph 1 

- Add a new paragraph 2: 
organic vapors can be equally well controlled with e i t h e r  
carbon adsorption o r  incinerat ion.  
the  preferred technique i f  t h e  recoverable solvent has a 
s ign i f i can t  economic value." 

"Effluent streams which contain only 

Carbon adsorption may be 

Process Modification 

- Reference: Add superscr ip t  6 

- Paragraph 1 revis ions:  "Appropriate subs t i t u t e s  f o r  organic 
solvent-based coatings e x i s t  i n  the  form of waterborne, 100 
percent so l id s ,  and radiation-cure coatings. 
of some waterborne coatings,  these  innovative types of s u b s t i t u t e  
coatings contain no organic solvent ,  therefore ,  no solvent 
emissions r e su l t  from t h e i r  use. Waterborne coatings which 
contain some solvent ,  wil l  only have minimal VOC emissions." 

W i t h  the  exception 

References 

- Additional : 

3. Pressure Sensi t ive Tape and Label Surface Coating Industry - Background 
Information f o r  Proposed Standard. U.S. Environmental Protection 

, Agency. Research Triangle Park, NC. EPA-450/3-80-003a. September 
1980. pp. 3-4, 3-8 t o  3-14. 

4. "Compilation of Pol lutant  Emission Factors," U.S. Environmental 
Protection Agency. Research Triangle Park, NC. September 1981. 
AP-42, Section 4.10. 

5. Reference 3, p. 4-2. 

6. Reference 3, p. 3-25 t o  3-33. 
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